Barriers are defined as discontinuities in broadly defined marginal costs of communication usually leading to a discontinuity in interaction. This paper addresses conceptual issues about barriers to conmmunication. Several typologies of barriers are given. For example, according to the degree of permeability, barriers may discourage interaction, or may even be entirely impermeable, but examples may also be given of barriers which stimulate communication in one or both directions. Another typology of barriers addresses reasons of existence, including natural barriers, barriers created for protection purposes, barriers created for reasons of convenience, etc. The paper concludes with a number of suggestions for further research on communication barriers.
1.
Prologue
Information and communication economics is a recent but rapidly evolving field of scientific research. For instance, several studies
show that about half of all economie activity in the USA can be attributed to the processing of knowledge and information rather than of physical goods. This trend has even evoked the question whether conventional sectoral subdivisions (primary, secondary and tertiary) are still very relevant and whether a cross-sectional view on sectors, according to a typology of information intensity, would not be an appropriate complement to our statistical data base, in particular because in almost all countries the information-handling sector of the economy is increasing in importance.
In addressing issues which are evolving in this new information economy, it is however important to clarify that the information sector is an amalgamate of activities. They vary in the nature of their demand for information, labour, telecommunications and physical transport, and consequently in the sensitivity to barriers. The main distinction suggested here is between high-technology manufacturing facilities, knowledge production facilities, and information processing facilities, such as bank clearinghouses or remote printing facilities.
Several remarks are in order here. First, information and communication as commodities, serve to reduce uncertainties, so that the efficiency and productivity of the economy is closely linked to the timely availability of appropriate knowledge and information. In this case we look at information and communication from the angle of point activities, enhancing the economie output of a certain place, firm or sector (e.g., educational facilities). The lack of information can thus reduce the potential efficiency of places, firms or sectors. Relocation within an information field is a viable option in order to gain efficiency.
Secondly, the information and communication sector is an important sector in itself, which is typically organized according to high-speed and reliable social and spatial interaction channels. Thus -in addition to flows of persons and commodities -we observe rapidly increasing flows of information (knowledge, f acts etc). These flows might either follow person or commodity flows (or even partly be embodied in these)
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or follow their own patterns (or maybe even set the trend for person or commodity flows). Especially the contribution of information to a higher efficiency of a spatial interaction system as a whole (or even as a generator of these flows) deserves more scientific attention, not only in a national but also in a transnational setting (of. Batten et al, 1988 ).
Such information flows, for instance, determine to a large extent, the economie linkages between countries via transmission of information of currency rate fluctuations, movements of capital markets, exchange of consultancy services, regulations etc. In particular, transborder communication of information flows seems to become a main feature of an interconnected European economy. Free trade theories seem to receive an increasing relevance nowadays in the area of transborder flows of information. Particular attention is also paid to the impact of barriers in spatial communication.
Our societies tend to become information societies (see Giaoutzi and Nijkamp, 1988, and Naisbitt, 1982) . Those nations or regions having access to up-to-date information via efficiënt and flexible communication channels will have a comparative advantage, (cf. Lakshmanan, 1988) whilst those lagging behind will encounter serious difficulties in being competitive at a European or world-wide scale. International exchange of information and know-how through adequate transmission channels (e.g., telecommunication) is of critical importance here.
For instance, in the European Gommunity a coordination plan for networks, telecommunications services development and common infrastructure projects has been launched in order to favor the development and implementation of advanced networks and services (e.g., the introduction of an Integrated Services Digital Network (ISDN) and planning for broadband networks of the 1990's).
Barriers with respect to less favored regions (involving a reduction in regional imbalances and unequal opportunities faced by the poorest parts of Europe) may be removed through the development of advanced services and networks, as is also recognized in the so-called STAR programme. This programme is focusing attention on an amelioration of structural economie disparities with respect to less favored regions (LFRs) through an improvement of the telecommunications system (see also Lauder, 1988) .
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This paper addresses the issue of barriers to communication. Some major characteristics of barriers are discussed in section 2. The evolution of barriers is the subject of section 3. Section 4 is devoted to the structure of communication costs related to barriers; it is foliowed by section 5 which shortly discusses the location of barriers. The paper concludes with a typology of barriers (section 6) and suggestions for further research (section 7).
2.
The Nature of Barriers: Major Characteristics and some Examples (Broecker, 1984, and Nuesser, 1985.) An interesting example of the effects of barriers of spatial disparities was analyzed by Klaassen et al (1972) , who tried to assess the language disparity between the Flemings and the Walloons on the basis of telephone calls between the Dutch and French-speaking areas in Belgium.
These disparities are mainly caused by psychological and cultural differences. In their analysis the authors have used a gravity model in which the number of telephone calls between each region in each language area was explained from the number of subscribers in the region of origin and of destination, and from the distance friction between these regions. Agglomeration effects were also taken into consideration. But the main idea of their contribution was to identify whether -besides a normal distance decay pattern for information intensity -linguistic barriers exerted an additional impact on interregional telephone calls to such an extent that a significant decline in flow intensity could be measured.
It is noteworthy that substitution or complementarity relationships between different communication modes are of critical importance for a thorough analysis of barriers. Barriers may in case of substitution lead to considerable shifts (e.g., from mail to telephone in case of an unreliable postal service or from telephone to electronic mail or fax in case of significant time zone differences). For example, it was claimed by Baumol and Wolff (1984) Finally it has to be added that barriers may include a directional bias, so that communication flows do not face the same barrier effects in all directions (e.g., due to capacity limits). This is evident for both physical transport and telecommunications.
In a more comprehensive way, barriers (including substitutions and complementary effects) may also be interpreted from the viewpoint of a human activity space. The underlying idea is that our economies are increasingly tending towards a network economy with a large variety of 7.
overlapping and interlinked networks. Such a compound network structure implies essentially that all physical and non-physical spatial interactions may be regarded as a set of layers, which can be projected in a geographical space which embodies all conmiunication networks in an in- ,But often barriers do not only reflect a conflict between territorially 1separated groups, but also between different groups living in the same i I territory. Trade barriers provide a protection of firms at the expense • of the consumers living in the same country. In this view, removal of j barriers leads to an intensification of conflicts: some groups will s f benefit, others will lose.
Therefore, equity problems are bound to I arise when barriers of this type are reduced. Finally, certain barriers evolve as a result of the existence of other barriers. Barriers lead to a certain degree of isolation which 9.
gives rise to the evolution of other barriers. Examples are: information, language, and cultural barriers. Such barriers may continue to exist, long after the original barriers leading to their existence have been removed. Thus, although "barriers create barriers", it is not necessarily true that the removal of barriers of one type will lead to the disappearance of the induced barriers.
Another example of this phenomenon is the structure of road networks in border areas. The number of points where the border can be crossed is relatively small. Thus, an institutional barrier leads to a transport network which is favoring intraregional transport at both sides of the border, but which is a disincentive for border crossing transport. Even when the border would be removed, the transportation network will continue to be biased towards intraregional transport.
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Barriers and Communication Costs
Communication is subject to disutilities or costs: the longer the distance one wants to span, the higher the disutilities or costs of The relationship between costs and distance in telecommunications are very complex. There are some distance-based costs, in particular with regard to the capital requirements, and less so with regard to the operating costs. Various cost allocation models are being used in order to distribute the distance cost among users. These are expressed in pricing schemes, which incorporate direct distance costs or distorted distance costs in order to allow for cross-subsidization among different users of the system. As the relationship between distance and rate is not smooth, and set along some delineations which are not perfectly concentric, wide distortions of rate-to-distance relationships can be found: longer distances are often charged less than shorter distances in other directions.
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Also of interest are cost discontinuities which take effect along the temporal dimension. While telecommunication rates exhibit smaller sensitivity to distance, compared to travel, they usually are very sensitive to the temporal dimension. This results in a number of barriers.
The sensitivity to the duration of Communications, creates situations where it is less costly to travel than to use telecommunications. This is the case in relatively short distances and long durations.
Thus, there exists a possibility for a modal barrier, that is, an alternative mode of interaction becomes more attractive. barriers to conununication must be defined in a broad sense so that they include barriers to all kinds of spatial interaction.
It should be added that the costs of barriers charged to the user are not always based on the actual cost pattern, but sometimes on a fictitious pattern from a central place onwards. This "basing point" price policy may happen e.g. in case of telecommunications.
Depending on the prevailing market structure, pricing schemes can result in distortions because they are structured to attain different policy objectives, such as incentives for remote areas, income distribution or marketing. In many cases, it seèms that the distortions are a result of historical developments, rather than intentional. Whatever the reason for the distortions, they can be seen as barriers, as they 1 provide a relative advantage in some areas relative to others.
The disutilities or costs of barriers may be subdivided into user costs (e.g., a toll to be paid for using a tunnel), and social costs (all uncompensated costs of a barrier charged to society at large, e.g. This discussion leads to the following classification of barriers:
1. Impermeable barriers, typically due to political factors, prohibit any transborder flow. (Broadcasting may be an exception, as it can overcome most borders).
2.
Discouraging barriers, reflecting a discontinuous increase in communication costs.
2.a. symmetrie discouraging barriers: equal in both directions 2.b. asymmetrie discouraging barriers: not equal in both directions
3.
Mixed barriers, reflecting a discontinuous increase in communication costs in one direction, and a decrease in the other direction
4.
Stimulating barriers, reflecting a discontinuous decrease in communication costs.
3.1. symmetrie stimulating barriers: equal in both directions 3.b. asymmetrie stimulating barriers: not equal in both directions
The large majority of the barriers to be discussed in this paper belong to the classes of discouraging and mixed barriers. The group of stimulating barriers seems to be of smaller importance. These barriers often serve the purpose of compensating for discouraging barriers of other types.
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Location of Barriers
Barriers are often associated with border areas. However, especially in the context of Communications, this association may not necessarily apply. We suggest to distinguish between border related and non-border related barriers.
In the context of technological change and its growth potential, border areas deserve special attention. Border areas may be defined as regions in a compound spatial system (but not necessarily lagging or Education aiming at making people multi-lingual helps to reduce the impact of language differences, but differences in the mother tongue will continue to reduce communication across linguistic frontiers (cf. Klaassen et al., 1972) .
It should be noted that language barriers also refer to machine and protocol differences which often prohibit, or complicate information flows. ^ Also cultural differences within countries may be substantial. The cultural gap between Northern and Southern Italy may be larger than between Northern Italy and France, for example. Clearly, various cultural barriers may sometimes only be perceived obstacles, but may nevertheless have a great impact on spatial interaction.
Information barriers relate to the fact that information on places further away is often limited and that it costs extra money to obtain it.
Here national, borders continue to play an important role.
19.
^Newspapers, and radio and television programmes of ten have a strong orientation towards their home country. Another example is given by general purpose interactive videotex systems. These systems have an almost exclusive orientation on the own country. The linkage of videotex systems from more than one country is still in its infancy.
Epilogue
The issue of barriers to communication is an intriguing one.
Barriers involve essentially a significant discontinuity in a network interaction pattern (or at least a 'jump' in the cost of interaction).
Thus discontinuous interaction costs may be caused by external obstacles, such as physical factors (e.g., mountains, lakes), cultural-political factors (e.g., language barriers) or socio-economic factors (e.g., welfare discrepancies), or by internal obstacles emerging 'from a lack of capacity of the network concerned (e.g., congestion). § A superimposition of the various cost distributions generates a map which shows the total costs involved in locating an activity at any point in space. This map also shows the discontinuities which may be seen as positive or negative barriers to spatial interaction.1 They may be seen as lines which separate particular (remote) regions, or more interestingly, as enclaves close to the core.
V"
The main problem with the Total Cost Map is that there is no single map that can be drawn for a particular area. The actual cost of spatial interaction is idiosyncratic, depending on the particular interaction pattern of a given firm. Still, the barriers' location and effect (positive or negative) may be generalized. Such a map can be used for analyzing the effects of barriers on the locational patterns of firms and for supporting policy making intended to affect these patterns. *• ' The consequences of barriers may be manifold, not only in financial-economie terms, but also in general welfare terms. A main difficulty in assessing the consequences of barriers sterns from the fact that barriers do not only cause direct time (and hence money) loss, but lead also to a reduction of the potential for development in a given area. 1 The latter problem has been thoroughly analyzed by Biehl et al (1986) by using a so-called quasi-production function approach to all EC-regions. An analogous research endeavour would be desirable, since appropriate communication infrastructure is one of the critical production factors for regional development.
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